AGENDA -Day 1
Tri-Service Ecological Risk Assessment Work Group
NAVBASE Ventura County - Port Hueneme, CA
NFESC, 1100 23" Ave, 1* Floor Main Conference Room (A100/A101)
24-25 January 2006

Tuesday, 24 Jan 06 — Open to all

0800 — 0830 Coffee and Donuts
0830 - 0845 Welcome and Introductions — Ruth Owens, NFESC

0845 - 0930 Evaluation Of QSAR Models For Predicting Eco-Tox Behavior Of New Chemicals —
- Randy Cramer, NSWC Indian Head

0930 -1030 Chemical Bioavailability Assessments for Soil and Sediments — Joe Kreitinger,
RETEC

1030 - 1045 Break

1045-1130  Comparative toxicity of 2,4 and 2,6-DNT in Northern bobwhite — Dr. Michael Quinn,
CHPPM

1130 - 1245 Lunch

%1245 — 1330  Uncertainty And Variability In Publicly Available Log Kow Data: Sources And
Consequences - Dr. Igor Linkov, Cambridge Environmental inc

1330 - 1415 Use of Computational Chemistry to Address Emerging Contaminants — Dr. Leonid
Gorb, ERDC
1415 - 1430 Break

—21430 - 1515 Approaches to Prioritization of Materials of Evolving Regulatory Interest (MERIT) - Dr.
Igor Linkov, Cambridge Environmental Inc

1515-1615  New Models for Predicting Indoor Vapor Concentrations for Buildings with Craw
Spaces & Basements: Case Study and Future Directions — Dr. Mark Rigby,
TetraTech

1615-1645  Napthalene — Bioassays and Regulatory Implications — John Hinz, AFIOH/RSRE
1645 - 1&)0 Wrap-up

1800 - ???? Happy Hour and Dinner



AGENDA -Day 2
Tri-Service Ecological Risk Assessment Work Group
NAVBASE Ventura County, Port Hueneme, CA
Public Works Department, BLDG 850, Main Conf Rm
24-25 January 2006

Wednesday, 25 Jan 06 — DoD Only

0830 - 0900 Coffee and Socializing

0900 - 0915 Brief Welcome and Selection of new Workgroup Lead — Andy Anders
0915-1000 Emerging Contaminants: Strategic Priorities & Action Plan — Paul Yaroschak, OSD
1000 - 1030 DoD's Various Levels of Concern - State of the Practice - Drew Rak, Mitretek
1030 - 1045 Break

1045 - 1115 R3 (Risk Assessment, Management and Communication) Workshop Discussion
1115-1130 Army Update — Laurie Haines, others

1130-1145 Navy Update — Ruth Owens

1145 - 1200 Air Force Update — Andy Anders

1200 - 1230 Working Lunch-Sandwiches Brought in

1230 - 1345 Purplization of Various Guidance Documents — Discussion — Mark Johnson

¢ Development of Terrestrial Exposure and Bioaccumulation Information (and new appendices;
Army) - Johnson

e Kriging in Eco-Risk Assessments (Navy) - Johnson

e Laboratory Detection and Reporting Limits Issues Related to Risk Assessments (Navy) -
Anders

e Guidelines for Evaluating Existing Analytical Data to Determine Suitability for Use in ERAs
(Navy) - Anders

e Rapid Sediment Characterization (RSC) Tools for ERAs (Navy) Suedel-Steevens

e Using Monte Carlo Analysis in ERAs (Navy) - Anders

e Reviewing ERA Deliverables (Navy) - Gaizick

¢ Ecological Risk Assessment Standard Deliverables (Navy) - Gaizick

¢ Technical Document for Ecological Risk Assessment: Planning for Data Collection (Army) -
TBD

e Process for Developing Management Goals for ERAs (Army) - TBD

Selection of Assessment and Measurement Endpoints for ERAs (Army) - TBD
A Guide to Screening Level Ecological Risk Assessment (Army) - TBD

1345—- 1400 Topics for Next Meeting
Recapping Action Items
Schedule Next Meeting



ISSUE PAPER
Key Risk Assessment/Risk Management Issues

Executive Issues:

There is a need to improve the science, timeliness of information, stakeholder collaboration, and
transparency related to the risk assessment/risk management process for emerging contaminants.
Resources need to be focused on highest priority needs. Thus, how can federal and state
capacities be enhanced through collaborative efforts?

Prior to published regulatory standards and/or vetted health risk information (e.g., RfDs), what
conditions, considerations or criteria should trigger the expenditure of funds (and by whom) for
such actions as sampling or interruption of exposure pathways?

Background:

Chemicals entering society and the regulatory sphere

There are hundreds of new chemicals and materials introduced into society every year as well as
thousands of older chemicals in use.

The Toxic Substances Control Act (TSCA) gives EPA the ability to track industrial chemicals
currently produced or imported into the United States. EPA repeatedly screens these chemicals
and can require reporting or testing of those that may pose an environmental or human-health
hazard. EPA can ban the manufacture and import of chemicals that pose an unreasonable risk.
EPA classifies chemical substances as either "existing" chemicals or "new" chemicals. Any
substance that is not on EPA's Toxic Substances Control Act Chemical Substance Inventory
(commonly referred to as the TSCA Inventory) is classified as a new chemical. There are
approximately 75,000 chemical substances on the Inventory at this time but the Inventory does
not capture all the chemicals in use.

A new chemical is eligible for addition to the TSCA Inventory after specific notices/forms are
submitted to EPA for review. After review by EPA, the‘chemical will be listed. Once a substance
is listed on the TSCA Inventory, it is considered an existing chemical.

At the time chemicals are added to the TSCA inventory, the extent and scope of toxicological
information on these chemicals varies and may not be sufficient to assess risk to human health.
A number of other laws (e.g., Clean Water Act, Clean Air Act) control the release into the
environment of specific chemicals.

Yet other laws dictate response actions for uncontrolled releases. For example, the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) establishes
requirements for response to releases of “hazardous substances” and “pollutants and
contaminants”. The Resource Conservation and Recovery Act has similar requirements.

Assessing Risk

Risk assessment is the process by which the form, dimension, and characteristics of risk to
human health and the environment are estimated.

Epidemiological and toxicological studies on chemicals are performed by a wide variety of
government, academic, and private entities, with a varying quality controls. Peer review seeks to



ensure sufficient rigor in scientific procedures such that the results of the study can be used to
help assess risk.

EPA has gathered information and conducted research on a subset of the total universe of
chemicals in use. This information is maintained in several programs and databases including the
Integrated Risk Information System (IRIS), the Toxic Release Inventory (TRI), and those in the
Office of Pesticide Programs, and the Office of Water.

Other agencies (e.g., Agency for Toxic Substances and Disease Registry) also collect information
and conduct research on new and existing chemicals and compounds.

For risk values related to remediation, EPA and many states/federal agencies follow the
recommended EPA toxicity value hierarchy:

1. Integrated Risk Information System (IRIS) and cited references. Changes are made in this
database as new chemicals or chemical information becomes available, but there may be data

gaps.

2. The Provisional Peer Reviewed Toxicity Values (PPRTV) and cited references developed for
the EPA Office of Superfund Remediation and Technology Innovation (OSRTI) programs.

3. Other toxicity values such as:

* California Environmental Protection Agency toxicity values, available on Cal-EPA's website.
» The Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk Levels
(MRLs), addressing non-cancer effects only, available on ATSDR's website

» The EPA Superfund Health Effects Assessment Summary Tables (HEAST) database and
cited references.

Managing Risk

Risk management is the process by which risk is reduced, ideally to acceptable levels.

Under CERCLA, the President is authorized to take response actions, consistent with National
Contingency Plan, whenever there is a release or substantial threat of a release of hazardous
substances or a release or substantial threat of a release of any “pollutant or contaminant” which
may present an imminent and substantial danger to public health or welfare.

CERCLA response actions are risk-based in accordance with the National Oil and Hazardous
Substances Spill Contingency Plan regulations. State response action requirements are also
usually risk-based.

There are a number of other laws (e.g., Safe Drinking Water Act), that authorize regulatory
agencies to take action, or require others to take action, when there is a threat to human health.
Many of legal/regulatory requirements are based on specific emission limits (e.g., NPDES
permits), which consider risk and cost/benefit among other factors.

Discussion:

Given the above background, federal and state officials, especially field personnel, are presented
with a number of challenges regarding emerging contaminants.

IRIS has data gaps and sometimes lacks currency related to studies and data entered into IRIS.
Toxicological and epidemiological information is somewhat scattered among a number of
databases and sources.

Risk assessors often find it difficult to derive risk values and resolve technical risk assessment
issues with limited staff/resources and with limited/scattered health risk information.



» Regulators find it difficult to respond to public concemns or require actions from responsible parties
when there is limited health risk information.

» Responsible parties find it difficult to secure funding for response actions when there is limited
health risk information and/or no published standards.

Recommendations:

-+ Develop a collaborative federal-state process to identify contaminants of most concern, identify
gaps in science related to human health risk, prioritize additional research needs, and make
available a common database of information. The process will seek to leverage state and federal
resources, coordinate activities to avoid duplication and focus available resources on areas of
greatest potential risk.

« Develop a protocol, decision chart, or criteria to be used by risk management officials to help
determine appropriate response actions for ECs. Criteria may be different depending on whether
the EC is new, being reassessed or can be detected at new levels. The protocol will provide logic
and justification for EC response actions for budgeting purposes.

WORKING DEFINITION

Emerging contaminants are chemicals or materials:

That have:
» A perceived or real threat to human health or environment
« Evolving regulatory interest
* No published health standard, or an evolving standard

And may have:
« Insufficient human health data/science
« New detection limits
« New pathways
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NAPHTHALENE
BIOASSAYS & REGULATORY IMPLICATIONS

The Model & Meaning To AFIOH & USAF
Of Naphthalene's Reassessment As
A Potent Carcinogen

JOHN P. HINZ
Health Risk Assessment Branch
Air Force Institute for Operational Health
Brooks City-Base, TX

wr and does not necessarily reflect the views

OUTLINE

Background On Naphthalene

— What Started All The Fuss?

How is It Important To AF & DOD?
Is It's Cancer Designation Significant?
— Regulatory, Economic & ESOH Impacts
Other Perspectives

— Epidemiologic Perspective

— DOT’s Perspective

— Industry’'s Perspective

— An ERPIMS Perspective

The model of more to come...?




WHAT STARTED ALL THE FUSS?
EPA Targeted Naphthalene - Significant Events

Cancer Assessment:
NTP rat bioassay (2000) -> cancer in olfactory epithelium
“reasonably anticipated to be a human carcinogen™
«ed naphthalene's re-ex ation

1=
ystance from DOD &
ry
- DOD & industry questions reach OMB & WH
se postpa — EPA frustrated
Interagency controversy continues, Jan-Jul05
Other agencies engaged
OMB tasked DOD to “justify" concerns — answered Jul05

Jul/Aug05:

-~ Expose - Series of 5 “Inside EPA" articles

BACKGROUND
What is Naphthalene?

* Chemical Profile
A colorless-white solid of modest volatility that sublimes slowly at
room temperature — moth balls
A polyaromatic hydrocarbon and a natural constituent of petroleum
products — fuels, lubes, asphalts

Formula C10-H8

Molecular Wi 128

MP & BP

Odor Threshold 0.3 ppm (LOA =n/a)

Vapor Pressure 0.085 mmHg (sat vap = 112 ppm)
Solubility 31 mg/L (water)

LEL - UEL 0.9-59%




BACKGROUND
What is Naphthalene?

« Sources
fossil fuel exhaust, cigarette smoke, wood burning, asphalts &
sealants, pe some fruits/vegetables, shellfish, BBQ meats
smoked foods, breast milk

* Industrial production & use
Production — petroleum cracking, coal tar distillation

Uses — feedst for phthalate anhydrides (phthalates) and other
plasticizers, azo-dyes, carbaryl, creosote constituent
octane improver

* Ingestion & metabolism & effects
Absorbed through all routes
Metabolized via cytochrome P450 - ~30 metabolites identified
Acute — hemolytic anemia

systemic — nauseal/vomiting; CNS, kidney, liver effects, coma

BACKGROUND
What Started All The Fuss?

+ Two Important NTP Bioassays Started All The Fuss!
— Mouse 2-Year Bioassay (1992
* Route; inhalation

+ Exposure Levels
* Results: cyto y w modest incidence of lung neoplasia of
uncertain relevance, no nasal neoplasia

> Rat 2-Year Bioassay (2000)
* Route: inhalation
* Exposure levels: 0, 10, 30, 60 ppm

=»Significant Results: cytotoxicity w unusual neoplasia in
nasal olfactory epithelium




BACKGROUND
Naphthalene Occupational & Regulatory Guidelines®

* [Non-cance ent also under way]

ACGIH 10 ppm (STEL=15)

NIOSH 10 ppm (STEL=15; IDLH=250)

OSHA 10 ppm

AIHA (WEEL & ERPG) n/a

NAC-AEGL (AEGLs) n/a

EU (SCOEL) not feasible” (NTP & other bioassays)

EPA (drinking water) 01-07 mag/L
EPRA (non-cancer) 0.02 mag/ka/D (RfD = lifetime)
0.003 ma/m® (RIC - lifetime)
EPA (cancer - inh) 0.0000107 mg/m® (2 ppt)**
**de minimus

IS NAPHTHALENE IMPORTANT TO AF & DOD?
It Might Brand Our Fuels As Carcinogens!

CHANGE TO JP-8 FROM JP-4 (1996)

— Safety & logistics

THE UNIVERSAL FUEL

— Airplanes, helicopters, tanks, trucks, space heaters, stoves,
generators, dust suppression coolant

— Kerosene + additives = commercial Jet-A & JP-8

ANNUAL CONSUMPTION

USAF -> DoD -> Civ Av -> USA -> World Wide

55 -» 5 > 30 > 60

- BILLIONS OF GALLONS -

29CFR 1910.1000: If carcinogen content =/> 0.1%,
the mixture considered carcinogenic

Crude oil 1% Gasoline 0-5%

Jet fuel 1-3% Additives & blends </=10%

) B
o




IS THE CANCER DESIGNATION SIGNIFICANT?
REGULATORY & ECONOMIC IMPACT

« OMB guidance on regulatory impact
$100M = “significant”
$500M = “highly significant’
* Price impact to remove naphthalene from jet fuel?
— take benzene out of gasoline: 2-5 ¢/gal [per APy
— take naphthalene out of jet fuel: 15-50% increase [per AP

80/gal fhase price] 27 ¢/gal 90 ¢/gal

« 51
« AF S
» DC : $ 5 M

~30Bgals = $8100 M

« Naphthalene - “highly significant”

4950 M
27000 M

9 o e

IS THE CANCER DESIGNATION SIGNIFICANT?
ESOH IMPACTS

KC-135 Cold Weather Start

—— _-.'-. - g s :

= Cold.weather engine siarts 'using -8
Caures muitipie probiems to e hude

2 excess smoke, torching and

; \\ . Start fadure s




IS THE CANCER DESIGNATION SIGNIFICANT?
ESOH IMPACTS

Aircraft Service Operations
- confined space entry & exposure -

IS THE CANCER DESIGNATION SIGNIFICANT?
ESOH IMPACTS

Fuel Bladder Failure




IS THE CANCER DESIGNATION SIGNIFICANT?
ESOH IMPACTS

E:nvlronmental Restoration
up of 1000 sites w fuel at issue - cancer risk not ad
AF sites w fuel contamination - common analyte at AF sites
Records Of Decision may reopen for review

Safety & Operatlonal Health Issues
5 0N it.'_}t"; tre mqpmt hdrniluuq use

eering controls, PPE
| surveillance

Legacy issues from past exposures...
Costs — no estimates, assumed to be large

EPIDEMIOLOGIC PERSPECTIVE

Where are the bodies?

* No studies assess the association between naphthalene

exposure & cancer
.sment: exploit existing dataset of cancer vs

- Ar sases vs controls w > duty, C
— Exposure based on job I'ij,::LFIDUOHII_Idb&'-ITILaUQT‘I (H/Mvs L)
* Preliminary results:
— Jet fuel exposure not significantly associated w invasive cancer
— Odds RatiosforH& M < 1.0
— Data adjusted for rank & marital status — no other confounders
— "Healthy Worker Effect"?
» USAF vs USA: AF healthier, diagnosed earlier




OTHER PERSPECTIVES
USDOT - EMISSIONS COMPLIANCE

EPA's de minimus risk estimate 2 ppt
Naphthalene in Cal So. Coast Air Basin ~1720 Kg/D

Various sources — concentrations for LA air shed  ~120 ppt

Most urban areas appear to range ~50-100 ppt

Chicago O'Hare metropolitan area

Similar conc range w seasonal and diurnal variations
National Air Toxics Assessment

Alr toxics inventory on ZIP code basis - N a regional risk driver
Linking Inhalation Toxicity & Soil/Water Cleanup

California EPA; rout S polation to calculate
Ingestion rates —

INDUSTRY PERSPECTIVE - SUMMARY

Impact

Unit risk (0.01 per pg/m?) -> 1E-6 de minimus air concentration of 2 ppt
* Naphthalene likely to become a new risk-driving constituent for air pollution
Analysis

Relevance of the rodent cancer data to human risk assessment is questionable

Science does not justify conclusion that naphthalene is a potent human
carcinogen

EPA excluded significant stakeholder input
EPA assessment is inconsistent with IARC, EU assessments
Industry Appr
Build consensus between industry, academia, government about naphthalene’s
state-of-the-science, data gaps and research needs - Naphthalene Symposium




INDUSTRY PERSPECTIVE - RELATIVE RISK:
Air Concentrations At The One In A Million Risk Level

Based on EPA’s new estimates of carcinogenic 41 ppt
risk from inhalation exposure

Parts per Trillion

2 ppt

Naphthalene Butadiene Benzene
2004 Draft IRIS 2002 IRIS 1998 IRIS

fror viithia Davin

INDUSTRY PERSPECTIVE — ANOTHER VIEW
Status of Naphthalene

» NTP: Lists Naphthalene in 11" Re on Carcinog

“reasonably anticipated to be a human carcinogen’
EPA -In Pro :

inhalation ns

2B (possibl

EU: Naphthalene
Category 3 - sut
ca ffe
from animal stud

Concern
Once promulgated, revised values (even drafts) will be used by EPA

regions, other federal agency, and many state agency risk-based
programs




Inhalation Unit Risk Values (per ug/m3) for
Three Aromatic Hydrocarbons

USEPA
(proposed)
CalEPA

USEPA
(range)

benzo(a)pyrene naphthalene benzene

Note: The greater the value, the greater the risk upon exposure,

Naphthalene - Residential Soil Value

Current vs Prospective Values
- derived from proposed Inhalation Unit Risk value -

Qurrent

(58 ma/kg)

Estimated Using the USEPA's

Proposed inhadatian
Cancer Value

{

\
B W

ky
<

Residential Soll Value  Residential Soil Value Vapor Intrusion Value  Soil to Gre
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Possible Changes to Groundwater (ug/L) and
Ambient Air (ug/m3) Values

‘ ' Current

| f—

Possible
Future _

0.02
Groundwater Ambient air
{ugf) {ug/m®)

Note: Values are basad on USEPA proposed IUR and Inhalation exposures

Ciatas, ind

ENVIRONMENTAL PERSPECTIVE
ACFEE’s ERPIMS & Naphthalene

Where do we find naphthalene?
« AFCEE's ERPIMS:
— Rich data source w ~45M analytical records
= Percent of samples w detects
groundwater, 63%; soil, 33%; sediment, 2%, surface water, 2%
common sites — underground tanks & pipelines, landfills, spills
— Most AF bases detect naphthalene
Individual sampling points, not commonly found
Can we measure it?
— Most bases ed proposed criteria for soil & water
- Current analytical methods probably OK for soil: 820 ug/kg
= Current methods not sensitive enough for water. 0.04 ug/L

11



IS NAPHTHALENE IMPORTANT TO AF & DOD?
It's The First Of Many Still To Come!

9Feb04: EPA-IRIS targeted 89 chemicals for attention
List includes naphthalene, 1, 4-dioxane, AF ECs

Question:
a) how many of the 89 concern us?
b) how do we address the growing RA problem?
Naphthalene — targeted first, something to learn from

Cross-matched IRIS w 3 databases used by DOD
Out of the IRIS 89

—in HMIRS
—in ERPIMS
in ATSDR's NPL list

Importance to the
Naphthalene — model for 80 more assessments still to come

12



New Models for Predicting Indoor
Vapor Concentrations for
Buildings with Crawl Spaces &
Basements: A Case Study from
Moffet Field

Indoor Vapor Intrusion




Johnson and Ettinger Model

Crawl Spaces

Crawl Spaces

tential | wdditional dilutior




Modeling Crawl Spaces

Modeling Crawl Spaces

Model Comparison




J&E Assumptions

Crawl Space Case Study

1 Motte

Measured Air Concentrations




Building 20 Conceptual Model

’BJUH ding 20
34T . * -

Building 20

WALL no:i
ne !!M: " \




Building 20

GW Wells Near Building 20




GW Wells Near Building 20

Model Input Data I1




TCE: Predicted vs. Measured




TCE: Sensitivity Analysis

cis-1,2-DCE: Predicted vs. Measured

trans-1,2-DCE: Pred. vs. Measured




Additional Case Studies

Middlefield-Ellis-Whisman (MEW) site

i South of Maoffett field site

FOHMES nas
) MOFFETT FELD

2 =S\ |

10



Middlefield-Ellis-Whisman (MEW) site

Additional Case Studies

Crawl Spaces Conclusions |

11



Crawl Space Conclusions II

Ambient Air

Ambient Air Case Study

1 Building 210

12



Ambient Air

Moffett Field (CA)

13



Building 210

Future Directions

14



Appendix: Citations

Appendix: Sensitivity Analysis

g parametars were varied by 4109




Risk Management Tools for Port Security,
Critical Infrastructure, and Sustainability

NATO Advanced Research Workshop
16 — 19 March 2006, Venice, Italy
www.risk-trace.com/ports/index.php

Effective risk assessment and risk management at industrial ports and harbors requires
consideration of numerous factors, including the protection and maintenance of critical infrastructure,
emergency response planning, and the adoption of sustainable practices. Risk assessment and Risk
management provide port and government authorities with the appropriate tools to prioritize security needs
and to evaluate scenarios that can potentially impact the environment, cause injuries or fatalities, and result
in both short- and long-term economic impacts. In order to be effective, these tools must continue to evolve
from purely regulatory and scientific applications to techniques that capture and incorporate key
stakeholder positions and viewpoints. It is often the case that available risk frameworks developed in the
U.S. and elsewhere are applied to regional problems inappropriately and without adjustment for unique
environmental, social, political, and economic conditions. Moreover, many of these frameworks are driven
by country-specific regulatory regimes and political environments, and are not universally applicable to all
situations and contexts. While risk assessors have an enormous array of methods and guidance documents
from which to select, risk managers do not have an equivalent toolbox from which to obtain prescriptive
decision-making advice on how best to address environmental security and sustainability concerns.

The goal of this ARW is to review the current practices and options for improvement of risk
assessment and risk management practices to address the complex challenges of protecting, preventing, and
responding to threats that jeopardize environmental security and critical infrastructure at industrial ports.
The ARW will provide risk managers with a “tool box” of approaches and methods that are useful to
promote the development and enhancement of programs for addressing environmental protection, security,
and critical infrastructure. The value of incorporating a systematic understanding of stakeholder
perspectives in projects that have fundamental environmental security and sustainability issues will be
addressed. Various risk and decision analysis models will be reviewed through case studies; case studies will
also be used to illustrate how retrospective and prospective evaluations of various security threats can be
used to improve port operation practices, and to reduce the consequences of either natural or man-made
disasters. This ARW will bring together security experts and scientists from NATO member and partner
countries to share their experiences and expertise in environmental risk assessment, industrial port security
programs, engineering, maritime shipping, and environmental regulation. This multidisciplinary perspective
will provide ARW participants with a practical understanding of the current state-of-the art and the
evolutionary changes that are required to develop effective risk management tools that appropriately

consider environmental security and sustainability, and provide for risk-based and transparent decision-
making.

Organizing Committee
L. Linkov, ARW Director, Cambridge Environmental Inc., USA
A. Ramadan, ARW Co-Director, National Center for Nuclear Safety, EGYPT
T. Bridges, U.S. Army Corps of Engineers, USA
S. Della Sala, Venice Port Authority, ITALY
G. Kiker, University of Florida, USA
J. Valverde, Insurance Information Institute, USA

R. Wenning, ENVIRON International Corp., USA m
Contact the ARW Director, Dr. Igor Linkov, at ? R g’
Linkov@CambridgeEnvironmental.com 5
i Cambridge Environmental Inc ENVIRON,
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Presentation Overview — K Variation

* Causes of variation in reported K_, values for
PCBs:

— Measurement Errors

— Varying physical conditions (such as
temperature)

— Uncertainty due to mixture composition

— Tabulation errors

Presentation Overview — Cost Implications

* The selection of K, values can have significant cost
implications for remediation.

* Example: Sediment Remediation at the Hylebos
Waterways Superfund Site in Washington State
— Establish Risk-based Sediment Quality Objectives
(SQOs) using TrophicTrace software for different
K, values tabulated by EPA
— Calculate area required for remediation to meet
specific remedial objectives
~ Calculate cost implications of selected K, values

46

Presentation Overview — DoD Concerns

* Variation in K, values and other physicochemical
properties affects remediation costs at DoD sites

* DoD should ensure values used for chemical
properties in DoD risk assessments are correct

* DoD should be aware of inconsistencies in chemical
properties reported in EPA databased and the
implications for DoD sites

Problems with Physicochemical Properties

* Literature values are not always reliable

* U.S. Chamber of Commerce has recently called on
Congress to investigate why EPA refuses to stop
disseminating faulty data used in the regulatory risk
assessment process

* The Chamber is asking EPA to find a way to
harmonize and improve the reliability of data

+ To date, this has not happened

e  —
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K, Measurement Variability — Small Sources

* Small sources of measurement variability
— Varying temperature during measurement
_ AH 1

InK._ =InK". + aﬂ:

Ly
I, T
* For 21 PCB congeners for which data are available, a
temperature difference of 25°C would, on average,
make a difference of approximately 0.3 log units in
the measurement

— —_ v
# 13
K, Measurement Variability — Large Sources
Apparent Ko with varyleg fractions of octanol microemulsified in
waler
in
. | B 1 00|
2 ————— = = -
o LLODE-07 |
..w = n\\\.l\. = o 1.00E-06
s - 1.00E-05
L3 )
N -
1
0
2 3 4 % g
Real by K,

K, Measurement Variability — Large Sources

* Carefully carrying out the proper measurement procedure

— When using shake-flask method to measure K, values, small
amounts of octanol may become microemulsified in the
water

- Microemulsifications lead to errors in measurement which
may be several log units for substances with high K_s

— Using the slow-stir method is a safer option

# 14

K,, Tabulation Errors

* EPA frequently references databases outside its web
space without proper discussion of their drawbacks

— PhysProp

— ChemFate
o Partially funded by EPA

« Problem: Jog K, value of 3.90 for total PCBs
« Incomplete examination and misinterpretation of
references
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Case Study: Superfund Site History

» Human health and ecological risk assessment
« 1980 ROD established Sediment Quality Objectives
- A site-specific biota-to-sediment accumulation factor
(BSAF) was calculated based on available fish tissue
and sediment data,
— SQO for PCBs was set at 150 ppb
« 1997 EPA revision
— Input parameters and fish consumption rates were
changed
— SQO for PCBs was set at 300 ppb
= Alternative Approach to SQO: use of bioaccumulation
modeling

B Mierminh taesl - Caminttey

Dts Arcie e

Jeu §

A

TrophicTrace

Wersean 3 4 (Mevemnter

Case Study: Conceptual Model

Mammal Consumption

P

Case Study: Gobas Bioaccumulation Model

q\. — Nﬁ X h..:__a_ + \ﬂn_ X Q&Q
k, +k +k, + k,

concentration of PCBs in fish ussue (ug/kg);

freely dissolved concentration of PCBs in water (ug/L);

concentration of PCBs in the diet (ug/kg);

gill uptake rate (L/’kg-d);

dietary uptike rate (1/d);

gill elimination rate (1/d);

fecal elimination rate (1/d);

metabolic rate (1/d); and

growth rate (1/d)

[eWe)

E |

ey

- .F&%\» ™~

]

i o ]

=

K. enters the model both through C,, and C,,,
and through the calculation of PCB uptake, elimination, and

metzbolic rates
—— e
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Adjusting Inconsistent Chemical Properties

* Physicochemical properties used in fate and transport
modeling in risk assessments should be internally
consistent

» For example, Kow values should be consistent with
octanol-air and air-water partition coefficients

* Schenker et al. have developed a method for harmonizing
inconsistent physicochemical properties using a least-
squares adjustment procedure

{Schenker, L, MacLeod, M., Schennger, M., aid Hungerbubier, K (2004} Emwmn Sci. Techmol
VL) . NTAR )

£ 29

Adjusting Inconsistent Chemical Properties

* Least-squares adjustment procedure minimizes the
adjustment of literature derived values

* Also allows the propagation of uncertainties from
the literature to the final derived values

Lt Bos e £ 30

Conclusions

* Variation of the K, value can have a large and
usually unexamined cost implication for site
remediation.

*» Lack of data quality procedures and the
proliferation of erroneous data and references may
be responsible for the wide range of K.

* Rigorous data quality and peer review procedures
are required to ensure a consistent use of
meaningful K, values.

= 31
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From Compliance to
Sustainable Management

reevaksabon, ¥ srategy faked
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| Approach

'
v
'3

Management
Strategy

Adaptive Management
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Challenges Posed by ncEEo_w
Decision-Making

* “Humans are quite bad at making complex, unaided
decisions” (Slovic et al., 1977)

* Individuals respond to complex n:m:mnmnm _uw using
intuition and/or personal experience to find the
easiest solution

* At best, groups can do about as well as a well-
informed individual

* Groups can devolve into entrenched positions
resistant to compromise

* “There is a temptation to think that honesty and
common sense will suffice™ (TWR-Drought Study

. p-vi)
©

Unstructured Decision-Making

Decision-Maker(s)

(runntitspee? Qualsat e’
Dat ™ ST | [ Mimsw || Setoidon
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¥
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Tool Integration

Improved Decision-Making Processes

Deciion-Makets) | N

]

Decision Analvtical Frameworks
+ Apetcy relevant Sukcholder selecied
» Cumenty avallsble sofiware

Vanety of soucturing tochmgues
+ evuion reflection encouraged Decision
~idenbfy weas for discusion'compronese
| ! Integration
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Multi-Criteria Decision Analysis
S (Yoe, 2002)

—

Linking Tools for MERIT

ExpertChoice
Decision Lab

Logical Declsion

Multi-Criteria Decision Analysis

* Multi-Criteria Decision Analysis (MCDA) methods
Evolved as a response (o the observed inability of
people to effectively analyze multiple streams of
dissimilar information

- Many different MCDA approaches

* Based on different theoretical foundations (or
combinations)
— Optimization models
— Goal aspiration
— Outranking models

©

Case Studies
* Risk-based MCDA provides:

— Organized, analytical process to assess emerging
contaminants

- Facilitates quanlitative evaluation and decision-making
— Approach to evaluate competing management actions
— Means to prioritize scarce management resources

* Illustration through 3 case studies relevant to MERIT
Program:
— Use of MCDA for Risk Assessment

— Use of MCDA and Risk Assessment for remedial alternative
selection

— Use of MCDA for strategic planning and prioritization

) —
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